Supplemental experimental procedures
(A) Primary thymic digests were plated into a 96-well plate in sphere culture conditions, and the pictures of the same well were taken every 24 hours for 7 consecutive days (a representative well is shown here). At low magnification spherical colonies became visible around day 4 or 5 and then gradually grew bigger. Inserts show the center of the well at higher magnification. Scale bar: 1mm. Primary thymic cells are labelled with PKH-26 membrane dye and plated in low attachment culture. In the process of sphere formation, actively dividing cells serially dilute the PKH-26 label, whereas only the rarely dividing stem cell retains the PKH-26 high fluorescence. Single cells that do not give rise to spheres also remain high . Upon size selection on 35µm filters, the spheres can be separated from single cells. The spheres are then dissociated mechanically and enzymatically, and the resulting cell suspensions are plated in low attachment conditions to allow for secondary sphere formation. Tertiary thymospheres were generated from secondary spheres in the same manner (repeating steps 3-6). Complete series of confocal image planes of a thymosphere stained for K8 (red) and K14 (green) expression and counterstained with DAPI (blue). Confocal imaging was performed with a distance of 0.4 µm between individual image planes. The image planes marked with (*) were shown in Figure 3A as representative images. Complete series of confocal image planes of a single thymosphere formed by enriched thymic stromal cells of nude mice stained for K8 (red, cTEC) and K14 (green, mTEC) and counterstained with DAPI (blue). Confocal imaging was performed with a distance of 0.3 µm between individual image planes. The image planes marked with (*) were shown in Figure 6E as representative images. Scale bar: 20 μm.
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Supplemental Experimental Procedures
Thymic stromal cell isolation
Thymic stromal cell isolation from adult animals and human donors were performed as previously described (Ucar et al., 2013) with minor modifications. Adult mouse thymi were minced and transferred to round-bottom tubes for initial thymocyte release in RPMI medium (containing 1mM Hepes, 1x Pen/Strep), after which the remaining tissue was digested with two sequential changes of collagenase (0.2 mg/ml collagenase Type IV (Worthington), 10 mM Hepes, 2% FCS in RPMI medium) at 30ºC, followed by 5 changes of collagenase/dispase (0.2 mg/ml collagenase Type IV (Worthington), 0.2 mg/ml dispase grade I (Worthington), 25 µg/ml DNaseI (Roche), 10 mM Hepes, 2% FCS in RPMI medium) at 37ºC under continuous stirring ( Figure 1A ). Human thymus samples were dissociated via three sequential collagenase/dispase digestion steps followed by three trypsin steps (0.05% Trypsin (Sigma), 50 µg/ml DNaseI (Roche), 0.5 mM EDTA, 0.3% BSA). Embryonic thymi were digested with collagenase/dispase for 30 minutes at 37°C. Cells collected from the collagenase/dispase (mouse) or trypsin (human) fractions were depleted of CD45 pos cells using CD45 MicroBeads (Miltenyi Biotec).
